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%5k W^ HlfrW*1 3:i^ t^«IH WIR, # # T 
5^THk ^ , ^ ^^iftH ^  70% ?!cTT t , Ml< r^d+ 
^•*>ldl s k TT^ T^rTT f^ ^ i f t^ ToltJHH 11 " ^ 5^T#5T 
^ • f f , |o|;^IHdl, yir"MldlT^<:4H'wfd^ial oltMwfT, 
-^im 13fk ^ f w % rHc<iry4f ^  ^wir^cb-yi^^^ft* 
3ftT 3#I^oMc|^ | ^ ^ - ^ q t ^ ^ l i l ^ t l 
?^ ^ % M ^ I^^ 5R % 'ird<*l<4 'W^m ^  ^ ^ ^ 
3 k ^ K l d < ^ 1 o | ^ ^ l d l " ^ ^ ^ ^ T T ^ 3 H t M 8 ^ 
11 ^ f ^ ^#!^/Tfte^T^ cM HMcfliI *KU|i ^ ^ 
^%1^^'JTtT^3TI^RT^Hird>iul^?t^^WPRT 
^R l l " 11 ^ ^ ^ ^ i^^ lJcTT 3 R ^ 1 ^ ^ 3^7 
M'M1O|<U| ^ ^( f^ciji^ ul f^y|A)| TT^rrrtl 3Jd<MKl'M (in-
tertidal) 'IFlf ^ ftcMk *?FTf cT^, Mehivilil cM ^ 
c!^ % 1 ^ ^ qi^ lcKufi :^ iR§ HE*RH41 3ftT ^pg^ 
TTSfMt ^ ^ k * { cilpuif^ch y ^ ^ HsSFdilJ 
chi^ l^ r+ili 13lk +=i-^  i^ sJR^ 4i 3ict,^ Uct,l i qy^^JRH-I 
3IT r^RT^qiR 3ftT SI^ ^^R f^tcTclT sftT ^ f w ^ ^ 
f ^ T ^ iqK 3 f l T ^ ^ t ^5 f^ 3TOTTcTFft chVl**) 
5^?T T^RTT t l 
^RH^^ fnqcTT^F t^#y i t rd *#T^TR5^ 
^ 1 ^ ^ •^I^ i t , ^ , ^^ ft^FT ^ TFH % ^ W # T 
?I?^ i t 3fk ^K ^ ^MT #%T 3#fT % ? ^ TT ?t^ 
fT?T cMr%iqi^ ^ ^ T t W T R % 3T^m^5FTl^  
^ ^ ^ ^ n^ lT I f^ 4 2000 cj^-^ T^^ # TR5^ 
T7^5^^^-q^^3litTr^^TTJTTI ^ ^5^^!^ :^tq^ ^ , 
^^ siR 13Tk ^ T T M ?2i%, 3Jt#T ^  fii3i^ cmr ^ 
cTSk ^ ^ 3#I^ 5cTT f^ ^ f^tlcT ^?^TPf 3 J ^ WT 
f^wM l i Mi^ Fd* ^ R ^ "^mrsrf % fen^ ^ srit i t 
TIFT ^  ^ ^ ^ ^ Fcf+r^d 3fk filchmvOd ^ ^ 
doH^i 3fk^ ?T%^?rgst 3iraTOf^1^^3TOT^ 
^^FWT^ Tf 3TRRT - 3#J^ 5cTT % ^ ^ - ? m 
ferr ^ f w r ^ ^ T M t i "?T^ ^ I^^ UCTT % 
fcf-H l^ sftT %^eM ^ ^ ^^OIM1 ^ ^ ^Rg3ff 
3T^i^ 11 ^??^'^R^'% 3TqftfiT?T ^ 3 ^ ^  ^^ fcT^ , 
"H-^ ^HIcH*, Wm "^ ^ 3 # r ^ 3||T XRt^ ^^^ ^ 
3 # | * ^ M I ^  C|J|lch<U| pchiJI ^ •5!T5|xTT 11 3#Rf#f^ 
HssRdiil "RH^ 311^ WH J^ncit t 3fk ^  3RT ^ 3 f t 
3|k q%4 ^ Tira *peIT Tf ^fllirHd t , ^ HsSfdilf 
"^ i # t ^ _ ^^WIFH* T T ^ # ^ <iMldJK ^ ^ ^ 
W^Wm - 2002 
t i T [ ^ «nft^, -Hi^ Pdch, m-lMRcb, i^fd^ir^*, 
•HIHlP *^, ^M^Pd* 3 k 3 # l ^ ^ ^ TW^ 
•3Jt^g>iq^3ff^^^^2lT3kP>HM'( H!l|'HKd% 
^ ^?1^ <Mci!i!l( ^ ft^ #;f?cT 3flT yPdWlPMd 
8ft, % »1Kd1i| '(jf^ld % 3TraR^ ^ ^ 'H=bdH 
f ^ t l ^n#T^5M^ ' l fdV i1d^R^^?TW^R^ 
Mikd. ^ 3 ^ 1^311^ % ^ "^ ^ ^ ' ^ 31 i^TO^ 
fci^ ciml % 3i^ ?nT -m^ ^ T ^ i ^ MMSJI f^M 
^fPITt"3flT?^^FiI?-^"iT^"R^^ii5^c|H 3ftT 
3iq%Pc«md WTTcf7 3ra?JT«fFr^RR^tl?^3J^5R 
I^ ^TFTf/^ MHlId*, ^ i ^ i d * 3flT «nft^ '^MdHl % 
«ft fHJeiinl # ^iBid f ^ n^^T t i 
31T?R % ?ftcT % ^ ^ Iff ^ I ^ ^ f^ n^ TcTT TTRcT 
W^^ % 31R^ ^ ^ ^ f t 1.3ft7 ^R3# "5[g^ 
y'Mfol ^ ^gM ^  13ftT ?^ cizk sNf ^  3TOR ^ 
I^^ JSr ^  •H*dl 11 J^^ sJcldl ' ^ % r izk 'H'i'^wl % 
4 i ^ I d ^ ^ F p g ? t ^ i ^ ^ 3 r 5 ^ ^ s i H t i ^ 3 ^ ' i i ^ i d , 
l^-ll-Hd, d l * N K , PclJ^ cim, o4c)^ K, ^ f^*M 3Tlf^  ^ 1 ^ 
cTst^  - 4 ^ 3RFiT3ff, 1^ 3n#aT ftq^3Tt 3|(T - ^ 
% HI-HPH* ^ 3clR-'^ l^ 3if ^  mqi^ 3 i g^ ITS 5^TRn t , 
^ itfcFft 3 ^ ^3nTf % H 1 * M I < TR 3Tmiftrr 
ff^t I r isk ^ T i J ^ % 3#l^ Jt?T c%R, 31^'SR, cT^ 
^^JWt, W" l f t^ f^ ^clHT 3Tlf^  "q^# 3lk "RrPH 4 ^ 
"^ ^  f ^ 11 f ^ ^TFRT ? ^ ^ ^ R ^ ^  ^3TRf 
ebf?Md ^i«mt T^ '^TS^ eh^lft^i' M'^ I^ d 11 3TOM<[iir 
3TRFIT, f^^^WT, t ^ 3fk ^  ^ ^nfrj^ "^^ ^ Tl^cit 
^ 'HHMdl ?t^ oJl^ :^^ rTT ^  MVIP"I* #Tf, ^^I^T^ill^ 
f f t r fWT, - R ^ % TRk ^ 31WR Tf ^HHdl ^ 
^ ^ t 3 ^ # ^ ? ^ ^ 3J?ftsF ^  I§cTff 3flT 
«}1HIR41 % 3 ^ dlci)>?l % ^ ^ '^ * i t •RHT "^ ncTT 11 
i r f^2; i^ W lfcl?RT 3TfTOtf3H %^eiT^ (384-
327 ^ ^ ) -^ ^ f3Tri 3 # ^ T^^ ^ T^TERT, 
^^mi^, Tl^ RT, 3J^^HH T^[W\ 3# - TT7 g^^ RT ^ , ^ 
^ ^ Tit •gxRT « M 3TF^ sft I ^ ?Tt^ l?# ^  % - q ^ 
#^eFT, -(Weld, ^ M I ^ ^ H I 3flT 3FTT[fRf%HlIc^*1 
^ f ^ "fR ^ Firat ^  y^ lPsJld 1^ 5qT, ^ ^K ^ W «^ 
^ 3 ^ f t i fef^ ^RT, ftMt, T T P F ^ ^ , ^#sr, cilP^Q-S, 
^ ^ , % ^ R , ^ 3 ^ ^ •^^ ^RfRf % f ^ 
?iniT ^ ^ 3TmR^ -^{m^ 1^ t, ^ si i^i^ 
i^nfrPTr ^ •sft^ l i i T^RcT # 17-19 # -^iM % 
#rH ^ft^, XT?^, ^IPHC^H, t cTm ^ ^ ^ J J ^ 
^twT ^ •^ c ^ ?kT (1920-50), fiT^, ^ T^FR-, 
"^cira, ##T, cT^ M^T 3ftT 3 1 ^ TTfHf IRT ^?R^ W^ 
tR ^ R ^ r^a^snaff TR ^ -MI'KH f ^ ^nrI 
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•^(\i\ 3m^ % m k , cl^H^ 3TT^ 7R 3#? 1^1^ ^ 
^^•^ ^^w=h *uiiy % 3tlT T^ Rt ^ ^ % i ^ 
6^-^^ ?lf^ TT^ R ^ ^ ?^ fFT^  f^^ ^ ^q^ 
5(1^^ Ft^ t ^ •qr^ T^FT ^ ^ f3TT, T J ^ - ^ ^ T^FT 
^ ^ ^ ^ Rsd*i3ff ^ - ?n^ 1 3 ^ m^ \T3\ Tf 
^ ^ ^Rgaff 3#r ^mT3ff ^ ^M C^FTT^  3ftT gtcT ^fte 
% f^ J^ m f I y|ulRi| (Olfactory organs) 
3#ra^HtJrd4ifm%^TT^ w f f T r f ^ ^ F ^ ^ 
^ W^ ^ t l T[15# % 3t5R f ^ F ^ ^ ^ 
TMFlt ^ ^JfljrT TlFTli ^  #![% Tf-^TFR^ FtrTT 11 Wf 
5^TTrn t l ^ TTljfeRf ^ ^ e ^ % TTM f^ lJf?T ^ 
Ftrft t ^ m ^ 3M^m\ S^ fJl TmMrq^ FtrTT t l 
^5S^ f^ I^ RT ^ ^ i ^ FtfTT t # ^ fe^ Tif«T STTR 
Ft cTt ^ fe?r ^ ^ •^M % f^rg^ ERT % "?TTTR F ^ t 
3ftT ^ Tf f ^ qt t l f^ ^ rlt^ rTT M ^ J^TTfrT 
Zfe f ^ ) W % 3 l ^ ^ ^ ^ 1 % ^ ^ f ^ [ ^ 3qR;^K%5 
FtrUtl ^ H & * ^, J^, HIIHR^ 3#!: ^dRi=h # r 
^?Ti^ cirMiRd ^R^ ^ WrIT t l ^ HtiFdiil f^ 
WrTT t l ^ ? ^ ^ ^ 3qFT "^^ "^ f^*Rrld ^ 
^df^ich s m M ^ 3TT^^%Ft^tl Nd l^uil'!^  (hex-
agonal) ' ^ "^TT ^ ^ ^ ^ ^ ^ nq ^ dB(*|ii Ftcft 
11 ^ 3tfT ^ R ^ J^flfrT % S[^ ?TR ?Rk % M ^ *TFft 
^ f ^ t l 'm I^TT^KUId-MI ^ 3 l T T ^ ^ ^ ^ # q 
^ (branchial muscle) ^ ^ T R ^ ^ (lateral 
muscle) ^ -^^m t l ^ TTl#Ffr ?I^ ^ T^R^ ^ 
3T9T^ ^ ^ % fcT^ ?^ 3M ^ 3^T^^ ^ ^ 11 ^ 
^ ^ HEiRi4l' it c ^ ^ % Tif^  ^ ^ 3Tra^ 3ffT 
WTT ^  T I ^ (luminous) ^ ^ ^ R ^ ^ 3FT ^^^T^ 
T^&^: m k % f ^ T^FT ^ 1WT Ft^ 11 f^ ^ ^ 
jm^ HsiPdiil ^ T ^ Tf xiH*-^ ofK^  ^ ^ ^ Ft^ 11 
^^1^ ^ f^ju^ (ferment) ^ j J^N^ % ^ Wf 31I'+H1*<U| 
Ft^^ aflcwl^Rl^RH ^ ^ f^TrTT t ? ^ cRF 3l^tf^ 
(luminescence) ttrft 11 J^ s^^ d^: ^ ^ER^ T ^ % 
S^qPT, IIM ^ | S ^ ^ ^Sq^^ ft^ T^TcTT t sftT ^ 
H^lir\M\ •^  O^Tsft T [ ^ ^ 3 T R ^ ^ ^ % feR lit 
^ q ^ f ^ 5^n?TT 11 ^ 3#TH Hfirdifi (bony 
fishes) F ^ % ^ , '^m ^^^5Z, ch l^^ cb 3T|1^ ^ - ^ 
3TRTqRT% a M Tf q f t ^ ^ Ft 5^nrTT 11 M H^Prliil 
^R#T ^ ^ (gill rakers) ^ WFTcTT ^ T^Rt ^ 
Pdw^H ^R% Tvra^ ^HM ^ ^smt t ; ^ i ^ w 
T | T ^ T[s#pfr ( 3 ^ : ^ ) ^ ?h*pTW (serrated) 
^ ^ Hrer TTiJ^ ^ ^ ^ ^ -w^ w t t l ? ^ 
3lPdR=H W^ % ^ ^ cTeT, Pdd-H^ WT ^  H?*Pd<4l' 
^ 131% ^ ^ g i ^ % ar^ F^TR I | F s k 3F5T anFR-sFj 
MRotfdd ^ Pc^ cbP^ d 11 ^ T ^ "WK HsSPdifi ^ ^H ^ 
mh: % 3Rr 3iTT ^ M T R T Ft^^ l ira ^ ^ ^ 3 M ^ 
m^mm - 2002 
3 # R ^ W^ H^fdill' "cf y,H<b<<IKH f^m H5Srd4i ^  4^l^dH ^ f e r (Plylumchordata) 
S R ^ 3Tc^ Ftcft t ; 3TeFT STcTT feFT ^lefl" ^Tt#PTt % 3KT " ^ (jawed) ^ ^ T ^ chi^ l-bfch'^ l' % F ^ ^f 
a i l ^ R ^ ITT ^  ^ ^ 3i>^^HH; atsf ^ W I T s M 3Tf^T^ (Gnathostomata superclass) ^ ^ ^ f r P T 
^ ? T © T T ^ ^ ^ ^ r t ^ ^ K e F T T ; f ^ ^ [ T ^ f c # ' ^ 3 M ^ % 3 l ^ M 4 i | ^ d H -^Id^dl %3t^3TTcf t t l TTcFT^ 
i ^ # ^ #TT ^^ fe^ ^ T R 5 f ^ 3t:5f 3f(T ^ t ^ ^ (grade) ^ ^ ^ # n ^ (subgrades) af tr^cTR^ 
• ^ 3 T k % T T T ^ # # ^ ^ ^ M E R ^ T O F t ^ (class) Ft^ t l TiPTrIT OT<T 3 f t T ^ ^ i q f t ^ n f ^ ^ 
3Tlf^ ^ •STT^  t l f f J T T ^ ^iPdiil Tf, TTKT T[15ct STT^^fVT^ (Phy le t ic ) J I^KsllH f ^ ^ T T i w f k 
^ fqrTT TilJeft ?Tn 3 t s f / ^ ^ i^m\ ^ ^ r^mt I" (Elasmobranchi) 3 ^ iTcHWlHl (Teleostomi) I 
3f(T ^ SRT •qijfeFff ^ ftrfe ^Rl^ •'TT f ^ ^R^c^ W ^ ^ 3Tfw?r fo[?tW ^ ^Trf ^ R^FTrT t fe 
TT^ «n^ (pouch) ^ ^ TJ^ ^5te (oral pouch) ^ ^ f e ^ 1 ^ ^TTRT ^|5T#FTf (Echinoderms) ^ 
3 r s f / ^ ^ ^^tufkr ^ ^ I (HcHHlH/pipe fish); 3mi f i r t l cFT^ TfT 400 -^VHI^ ^ ^ %#=fr 
f ^ Wef^ f f ^ (•^rg^ twrftsfi) ^ "R#fr CT^ ^ (Devanian) ^5c^ ^ t r j i f ^ (hag fish) sftT c ^ 
cTTF'?ra%rTf^^5TTcTT|"l 3t:5f % ^ f ^ J Z ^ ^ sraf^I (lampreys) # ^ , F ^ ; ^ ^Ri^pff ^ ^ R ^ ^JTIMT 
(hatching time) i ^ "^ ^ f ^ cT^ <M<^eld1 TFcft T ^ ^ ^ 11 Hssfd^l ^ ^ '^^^ ^ i fd i j l ^ ^ 
11 HEiPd l^' ^  3i-^^HH ?^SRior M ^ TT^  f s r f ^ F ^ 445 f f i ^ 3ftT^¥T^TfT 21650 ^ ^ c|J|l<^d f ^ 
t ; ^ HEiPd^i ¥ g ? ^ TJteT trpft ^ 3#r ^ ^ r^ar?? ^5TicTTt" f^R^61%^??^/WEr^JRT^^^TFfr t l 
.^CIIHqal H..R1.I 1 ^ ^ ^ m 3 ^ ^ CT^ 3 M 11 , _ ^ ^ ^ , ^ ^ 3 ^ ^ _ ^ ^ ^ ^ f ^ f ^ 3 ^ | . ^ ^ ^ 
^ . , W F F i m ^ ^ 3 ^ T * ^ t l W ^ .,1^1^ ^ (dermal bony plates) ^ t; ftR 
wit ^ sn^fe ^Rrft 11 ^ ^ ^ ^ ^ ^ |. ^_^ ^ (g.jj ^ j^ ^^^^^) 3^ 
^ <^ <Hmc)d1 s f k f ^ d d H ^ 1 HtSpd^i SWR T^T^T ^ 3Tk f ^ ^ F t^^ ^Tl?^'TFT ^f y ^ ^ (oper-
T^ 'A'AM % feTtJ |?tt ^ '^ ^ ^ ^ <MHI*< cula) ^ 3 1 1 ^ t , #ET ^vftr? •^ 0^ ? (g i l l arches), 
lJ*i^d ^ ^ t l L|i|^ o|<"il<4 cT«IT ^ f W T ^ W:^ =hiel*=b c l t f ^ (neural) 3ftT # I F r WT? % T^T«T, 
% 31^^TR 1 ^ HtiFd^i ^ ^ -^m 1 ^ r l ^ m - ^ W§ (anal fin) w f t , PSI-HRMIRH (diphyceral) 
-^m - ^ ^ ^ 3 7 ^ 7 ^RTfr ^ ^ t ^ f e ^ 3T^ f53f ^ fWRl fe r (heteroceral) ^ ^ ^ 11 f ^ ^ 
ME5rd4i Mijlc|<u|lij/Hl^r;^4, I f S ^ 3 f k ^ rc<:?1Hlil 3 M ^ W^TH ^ TT^  t Sfk ^ i^tpT^R ^ J ^ % 
31|o|^ijchdl3ff ^ ^ % feTTi ^ MijioKuilii E^HTT Snt^ ^ stcT cT^ 3ftT fq f t l f tT f t ^ ^^c^ % 3TTt^ ^ T 
*R^?IT3Tf ^ ^ ^ % 1c^ cTS ^ 3Tk ^ fcfM^Od f ^ Ft f^ R5t<T Ft ^ 1 1 =blP^ R«RT^ F?TRT (Condrichthyes 
•ft ^T#T (horizontal) ^I^RT ^ ^ 11 
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class) 3 q # 7 ^ ^^^^ %^M, O^TSJRTJIMT %?rat^ 
(calcified), ^!lMt i f t ^ (sutures) T%cT, Wl ^ 
^ rn^hi-rl TjiT; nmisK 3T«R % ^  ^ ^; ? ^ 
^ ^ ; 3M ^^ rf^  ^^ T^TZ: (spiral valve) % ^^ M; 
sricrf^ ft^^FT; W^ (encapsulated) ^ ; T ^ 
TT 3qf?^-RM ^ ^jft^ ^HFIT T^^ 11 W t^^TRT ^ 
f^^ TcT: MUUIH (evolution) ^ ^ 'Wm Ftcft t 
3^#^ldl^4iMl (Holocephali) a^TT^TrRtWI^ 
(Elasmobrachi) ^^TP^ I^  ^  •iHoi'il (Subclass) ^ 
W ^ TTTT f I ^ ^ ^ q ^ Tf 6 r^ffETlr (orders), 
25 ^ ^ (families); 151 ^ (genera) ^fk 793 
s^nfcPrr (species) •HTTel^  fl ^ 3 ^ ?t##Fleft f^ 
31?%5T (fossilized) rM ^sffi^ (isflf^T^ ^^c^ % 
3tcT ^ FM Ft cT )^ HssRHifi J^w^ RHd t 3lk ^ 
^#1? ^ 3TToRiiT 3fk ^ ^Fff 1^  '^v#r IK 
(^Idlwi^d) Ft^ t; ?^RR^ (spiracle) ^ t ; 
3ic|^< (cloaca) 3ftT 5^|3T (stomach) ^ t , ^ l^^ f^ 
c^r ;^ ^ ^ ^ ^ ^ 3T#Ffr 3FT (clasping organ) 
fFBftftt 3tk -WCIIRH^ ?(C% ^ t ^ f ^ i ^ 11 ^ f ^ 
3Mt 11 ^ T^T^^  IIT^ ^ Iclt 3ftT 3trRST TJ^ (ter-
minal mouth) ^T^ ^ R ^ I" I 3Tq^ K % "^^ ^ W 
Ti^^^^^#Rs[R 3#!: r^ar ^#R ^^M ^ 11 
3#FFiT (superorder) ^ i fe^ t f^ i^ f^ t affr - ^ 
31T^  t #T 9 f ^ % 3KT 51 ^ 3Tk 424 
iJ+wl-^l ^vM 3?iR anl^ lFcir^ 'ijH % w^ W R I ^ 
^ TTI^  ;^nrlT 11 3 i l fe f^ ^H<T^ 3 # l ^ ^R^#[# 
t l P^Jrf ^^ ^^ M (sutured skull), ?feg# f^ ^ R ^ ^ 
3m ^Rfwr ^Tcns; aitrtf^ I R ^ ^ H 3 7 ^ ; •^i:^ ^  'w^ 
R^t^cTT ^ •Jjf^ ^ R?*RH4i ^  Pc^ vlNdllJ 11 W ^^ T^R 
^ E^TR ^ "^ rTTRt Tf f^^Tlf^ f ^ ^ ^R K^TT 11 ^ t 
r^ wj^ 'Wl, shl^li^R^I, 5(ir*4li^R'll 3 # r i r f e ^ ^ M I 
fe^^ % 3 1 ^ 31I^RH'MH ^ 'm\ ( f i ^ : 
^ I d k i r ^ - ^ ) , W3«T 3HJ^ r<chH #R ftfr?T ( ^ : 
^ f t ^ l i W r t ) 3fk 31irtb*Hc^1w (^: MliluiR^) 
"HJJJ^ rdd 11 ci4=Hm *l<HlLiRj|l % H* 4lcid y^W, 
^ t ^ f ^ 3Tlfe^ Tf f^ iiPTT R ^ ^MT dlfdi^fi^l 
^ ^ ^ (1.8 Tfr eMt), ^ ES1-S*< ^ ^ R ^ RT 
I^dlVRl ^ ^ H * K 1 ^fMft11 aMcHI-H 5lir*4lLiRjil 
ijfenlLiR'fl- ^ ^ ^ ^ Ft 3TTcn t f ^ ^ TT^  # 
f ^ ^ MIRHI^R-^ FirIT t 3ftT 11 fcl^RH ^ 
RHt^5nMf%3irdRctd 3#l^5t?T^HcblR'4l I^ciWiJi 
t fcWfe^ <iM=kHI-H IjRdHlLiR'D % 3 t ^ 3nrTT t l 
^RH-MIWI ^ 5^TlfcT 35 Pcl^ RH W^ 3ftT 409 ^ ^ 
% 3t^ Tilt Tit 11 ¥g? "^  f^ ^rttrT 3 # [ ^ ^ s n f ^ 
lJpc)R i^+lH^, fe^jfTR^, Tn#Rt^5tf^ T^JtRt 3Tlf^  
%3t^37Tcittl 3 M i : ^ f t R M T T ^ 3 # ^ i ^ ^ ? ^ 
r^icTT 3flT TT^ ^ ^ =bi;l>b* 3ittT TTPn J^IM t 3ftT 
1 ^ 3t5;T 150 ^ ^ , wvm 1400 ^  afk 7800 
^sntcRTT Ftcff 1 1 
TT^ W M TT^ 5^M ^ ^ Tt#IrT Ft^ ^ 
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^ ^ ^ ^ ^ -W^ W^, T^cfRT, -Hli^^iH, 3WR, 
FtcTT I" I ^JTc^ ^ ^ rTNk fMcT ^ H^Fdill' ^ 
S^TlcTT t l F^^W dlMHH ^ ^fcT 3 # r ^ dlMHIH ^ 
^kcTT, sfe^JFH, d)bmi)H (incubation), s f e / ^ ^ ^ 
^ f^^TO rr?TT TfiJcft ^^nfcT ^ ^Srfr ^ MRCIC^ H FJcTT 
tR ^ ^ m ^ F ^ I rTs[RT Ura % fc^ f^jRHiJI 
HI^PH* yc<m ^ ^ ^ t l cTN-ycjUMi (thermocline) 
% MRCII^ H •^ ^ •qpfl' % ^ ^ WK ^ 3ffT H^cil-
TI^ RT FtrTT t f ^ % ^^R^ -^ -HIMctdl Hlf^=h1 ^ 
3 1 ^ ^ TWR Ft ^ ^ T^ rPT cM ^ fcKtF^ '^M 
H^fdiJI rnb+ir^dFt^^^fmr^RTtltfRt^TfcnF^ 
Ft^ " ^ Tfteft^ T#o[#T ^  ai^ ^SFH cM ^  ^ R ^ % 
Ste/fe^l^/'qt^ TTjJFit (fry) ^ 5 ^ ^MF % ^ ^ 
dd^KH ^ 3 1 [ ^ ^ P^STR FtcTT t , # ^ ^T^t ^ ^ 
TTRT % ? 1 ^ TRTF ^ T[rPH cM ^ ^d^lRd Hsifdiil 
ft^neT ^ ^ ^^^T arm ^ ^JTM11 dc|U|dl^Ft# 
^ qPwc^ H ^ s M ^ cRumk^ TciT ^fk ^ ^^ % 
j^EEr <Hc|uidi Ft^ m TisJHtat^, ^ ^ ^ afk fe#^ 
% ^ ^ ^ ^ ^ sftr F t ^ ^ T M ^ T R ^rniT^ 
^^ TM 11 ^sird4i ^ TTtT Tf Ft^ ^ Wtt MRuim 
^Tc^^^eTf?T^^T^t3ftTd<^H,'HK yrd<i><H MRfMl^ 
^ -s^ ^FT^ t l W^W^ (upwelling) ^ ^ra^^M 
5^M (subsurface water), ^ ^ ^ 3fif#H 5^R aff? 
T^TKT Mlfe^dl ^ ^ M t , ^oR#T^ 'W^ (hydro-
static balance) ^^ TmRT ^^ t^ vT^  "^  •^ FTRT ^ ^ # # R 
I^^ IF/31^TORt (divergent) cTt^  sHTT 3 ^ ^ H^rTT t l 
^ r ^ g ^ ^ ^ TT^  ^ ic^M 4 ^ ^ IS^ rT?TT ^^Tif^T^ 
(hydrodynamics) ^ sn^nftcTF^' I W^fw/Fgldl^* 
<i!^ K=bl' ^ ¥"5^ dc^FcId T^FT •^  H^ Fd-MI a^TTFR % 
'mi H*ftd Ftrit 11 37cT: cJoNo|U| % ^ 3 T ^ T[OPH 
«RIcM Ft?t 11 cTS % ^ W^ ^ 1 ^ CR: (mud 
bank) ^ 3qfMrT (^3^ : % M CR:) R^sJeft F^TfEERH 
^rg^ ^^STR Ft ^JMT11 
litcT^ Ftr!T 11 ^ m^ ^ mm ^ ^R^ W^TrH 
^ ^ ^ ^ # ( ^ / ^ 1 ^ ,37^^ 3?^ /^ W?f7 ? ^ »# 
% 3 # # / ^ ^ 1 ^ ^ ^F^R sn^cfi^ tft^ f^  ^ ^ 
s^q^ c^ tTEfH ^ (sublittoral region) ^ -i4^ld) :^Hlcfr 
t 3 ^ W ^ ^ ^ T H ^ I ^ Tjg^ T[l#PTr ^ 3 7 R ^ 
^RCTTII W ^ cTzt^  TTft^^T^ ^ ' j f t srf^feFtcfr 
11 T<^ fof^  (cnwPd ^ wjft) >i)f^*i3Tr ^ ^1<HPI+ 
^i^rfMr ^ lm\^ ^^ drMiRd Ft^ t 3#r F^^ 
W r ^ [ ^ FtcTT 11 TM# e^mRTiTcFTT ^  ?^2IF W t l ^ 
^^fFT S^TTcit f I I ^ ^^ RUT ^ # '^^ ^ HlioW=h1 ^ 
yPd'^d m^ToT TT^  J^MT I" I W ^I^^ ^ ^f^chl3Tf 
(blooms) % ^ f^ fRt ^ HtiPH f^ ^ ^ ^ J c ^ M t 
^ 7]^ 11 ^3qclZ/^R%^ 37M^ % ^ [^W' cM f^^ TRt' 
(hot spots) "# TF^ ^Teit MsiPdiil j^ft^ ^ ^E[^ TJH 
^R^Tf 3RMFt^5nrTtt^TR^3TTrlttl 
¥ g ^ ^ % f M ^ 37rar# ^  TF^on^ ^R^#Rt 
11 HiJ|oKU|li| 3ffT •A^4\i{ f^ qfcFTi (environmental 
conditions), iWFit ^^ nfcT ^ t ^ # r Mi|loRU| ^ 
371cf^ T^^ KTT, ^gm ^ ^WPJcTT sftT srg^H^ TttrT % 
3TOR TR w^ ^-^J^H^'M^-^OI fg?rm FT S^TTTTT 
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cT^ M ^ ^M (pressure) ^^ TIFrraff ^ 7?rft f I ^ ^ 
<^dNo|dl, T^fk <^ <HIMo|dl (bathy pelagic) affT 
ddH^ I % ? ^ ^ ofjil'^d ^ ^ T^TrlT 11 ^ T i s f f i ^ 
WR ^ mm WT ^ 3J^f^ f^ifmf ^ mm 
^^^rTf sk f¥k^ m^ ^mRf^ wf w^m (^H^ 
Z7e5c# W//r/<v/ W 78%) 4 ^ t wf^ ^T^rfrT sftT 
M 
t l W F^T^JT ^  f^TlJeft 5^Tlf?pfr ^ %^H 13% -^ 
WIT TT f^53M TT^cTT t l TIo[M f ^ # # % TTRT % 
TTOT ^ ^ r i ^ f M ^ ^ ^ ^ WT t ^ ^ ^ ^ ^ ^ 
4000 T{^ ; ;nfM f ^ R ^ "^^ ^ T?cft 11 
^IRrft^ SR^ a n f e T^H^ (EEZ) ' ^ F^Ppt 
TqrfoPT^ ^ ?^l^ RrlT 3.9 l^fe^ Z^ 1 1 ^ aT i^mfT 
(bathy metrically) •^^ ^ 0-50 A ^ "TFUt ^ 
2.28 ^^, 5 0 T f t ; ^ q ^ ^ 7 T ^ 1.395 i % 7 Z ^ 
3#r Tf^ TOFR^ ^ ^ aTR#RT ^  0.295 -d^ Z^ 
11 ^ ^kR f M r Tf 0-50 T(t. ^  T ] ^ i^ igeTT Tf ^ 
^ ^ M ? ^ ^R^-JT)^ ?T^ T^cTT TM ^  •3IT ^ 11 
^^ FWT 2.66 ^^fs^ S^ (1998) % fe f ^ r f w F^PJ^  
'm^ <id^ KH % 80% ^  rTRcTt, ^FTgT, ^ f ^ , SJ^T, 
? ^ ^ , *<r^^, 4^ 1dlHlH anf^ ^ ^HFf^ fM ^ 
M^^fnf?fqT(1.27T^.Z) ^ "H^FH-^, • ^ , ^ , t , 
HsjFdifi (0.70 T^ . Z.) ^ q f ^ ?ft I W^ ^ a#7 | f ^ 
^5nfrT#7IrTt^TT5Ti^tl^M'iw^<|J|d ^ H ^ " R ^ 
^fzM ^  Tjjt ?^ ^ f ^ ^ t t ' f ^ t art? w ^^R^ 
^^ j ^n^^aT^^ l t t i ^pMkTT^^^H i foW* ! 
TT 3#lIr?JR ^ ^ ^ - ^ sft 3TT^ 5R ^ Mf, cit ^ift^^l^^ 
HfsFdiil' (^3^: -^ rg t^ F^HiFci^ i, ^ , ^^pmi^T aqrf^ ) 
^^c=^^§%iref3iT11 a r ^ T ^ f r f ^ alR a M ^ 
^ % ^ ^ ^ H^Fd4i licT^ ^ TT:^  Tjf t a ^ 
W^ ^ ^ 7?^ W l ^ ^lFd4i ^ a^Fd r^WH W5t 
^ ^ ^ 3##fgcTrrT ^  F^R T^Tari ^  TT:^  Tit 11 W7#7" 
?75^ ^ fcffk^ (R'chkh zm^), rmfd^l (dPch^iH 
rfw 57^ WW (^^fsiftTm ^^zifr^m) 4^ rizk 
fW f ^ 3 ^ ^ WM W^mW 7 ^ # W/^ b/d* 
wm4wjM?t^(^S^^mTHiiM'^^3wmJt-
fkmk/wfzf ejoRsjT efk ^TS^FJ^ ajoirm) fi 
a||^lP|ch/IJ^ T I ^ ^ t l ^ ^ 'rf<T E^STPff' % ^ 
^ ^R^ % Hm ^ M ^ ^ | i 111^^^ ^^ RT^  ^ 
ftnT fe TToPH fWT ^ f ^ fw f f ^ ftWT (*TRcTk 
ci-^^lcj 3#[fwT 1972, r isk ^ ^ c T S k l W R 
%lefT(CRZ)%?^^ylFt|d +<^a#^;ERTl991, 
1994, 1996; a#r ^ f^^ lcTT a#ifwT a ^ ) 
3ftT W^l\^^, 5^#T/3TMRT ^ ^ ^ ^?t#RT f ^ ^ 
tR f s r f ^ - ^ n ^ aftr FT ^ ^ 1 ^ 3#[ fT^ rizt^ T i ^ ^ 
R^FT ^ Rrft 11 'TEJC^ ^ WSFlf^ wff W 3Tfm : 
l4-67.90%, ijizk- 10.20%, mr0.4-20% 3k 
mpM-0.5-2% 11 ^^^ 3Tt#T ^ aTR^ JRT TTM f^ 
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"HIHMd: TW^ W^ ^ ^m^ '^m W^ (Poly 
unsaturated fally acid - PUFA) ^ W^ t ^ 
7 ^ MR'M'-CKUI (blood circulation) ^ ^ ^ ^ ^ 
-H^ Mcb FtrTTtl H^rd41 T^ 3TE# T ^ ^ ^  ^f^PTtT, 
TTTtWT ,^ ^ ^ cM 3 T ^ ^ Tif^ 3ftT 5^TT R^M 4 
roidiFm T^_ ^ T7^  -^  3 T i ^ TTM ^ 3^tFr3Kr 11 -m^ 
g^;sRT3ff % 3#[fi^rr ^ (shark) W ^ 2.5% 
dl^ r^^ cHmlH; f^ FR 4 30-50% ^ ^ ^ ft^ f l 
-imwiH* ft?t^ 3ltT p^5(i<'JI^ 1 Jjuidiari (organoleptic 
properties) ^ ft-*lkw ft^ f^M t afk twm '^ 
W I ^ + K 1 ']U|dl3Tr^^raR^%'^'HW^M <Hys;oldl 
11 dM'Hl=HI ^gM ? ^ "^ ^^ R5!ZT ^ - ^ -^ -w^^ 
f^^TO, ^f%rr, q^ gRTJT cM LlFw^ H ^ ^ Ml^lPir^ifi 
rc<*Uld ^ ^ 11 ^ ^ ^ TT^  HsiPdiii ^ srf^^^im 
^ qlfbdch jpidl ^g7feTT@%%1^ !^ ild1*<u| (block 
& IQF), fe-^l-M-^H 3ftT ^ ?p5H (tunnel dry-
ing) % ^ d*Hl+ M^Pdd 11 3^Mchel f^TJfRT % 
% ^ (HACCP) ^flfe^ J^PpT affr ^tje^ ^ f e r sffT 
3#f^ W^ ^ q ^ ^ ^ ^ ^rtr^ (long shelf life) 
^ R ^ 3^cqKf ^ ^ i t i 3ffT ^^SS ^ , ^ R ^ 3TcnT, 
• ^ , ^?57# (10% -i^ ^TtT^W^^^TTZr^ ^^^H ^H-rJJH), 
ft^ ^?5^, f i F ^ i w 3Tlf^  ^^ TR • ^ % f^ ^ 
d^Hl^ 3flT f i fM 3M y-^fcid ^ t l # ^ ? ^ K 
-^w: -3^ TTc^ete#l%5, qR5t?if (transparent), 
Fd l^Md (sterilized) ^%sf ^ T^ ^ ^ H ^ t l 
^ R ^ HtSfdifi ^ 3?T^^, WERT, TT fiT^m, 
TifcT, -^^i^im, W R snf^ ^ ^ ^ TT^M 37raRff ^ 
^ 3#TO^ («l<i<i<4rHI^  r^5*|, ^IH^d h^\, -^IR-HIH 
pRT, ^ T ^ fe?T, *li^Hd i ^ , =kHI<iH f w , ^ R : 
ft^) Hsjfd^i ^d^lclVIMI^TTTc^^f^tl 31M*<H 
f ^ ^ ^ # 1 ^ 0.75 M^PH 3TTRt^ ^ 1 ^ ^ 
R^TJ^  -H^Nil M^rd4i •?F?T f W H tlcIT t l F T ^ 
fsRT^ yfrrf^ ^ ^ ^ TFT t 3fk ^Scft f t TM ^ 
Tjffr %fc=ITT TflFR, •^ J^ d^Hii'lMI ^ q ^ sftT ^5ft^ MROI^ H 
% ^ cTT^ Ti^  d*Hl=h fclchr^d felT ^ 11 JTWTcf 
^3^^&^^wf^, "mf H^Mdl HiiFd^lr^lNrl^ 
W^ f, Jf f^PjfrT r^ 3Jlfm- 3m ^37^ W 3J^r 
3ffT Hdll^H % SToRR TI^H ^ ^ ##[TT JpichKl 11 
^ TTR^ f^ f^ratT H^Rdifi ^ m^Wi (skin 
divers) % f^ ydWI=h t ftw^tT ^ ^ f e w ^ ^ 
>i)R^chl3fr 4 E^R% % W¥i ^ H^Pdill % 3TTff :^ 
f^ TT^ f^^  t t 5^TlrTT 11 i i l^lPi^ ^ ^ H (^^R Rsird4i) 
^ ^ H^rd4i % f ^ , TftHTS 3ftT 3TT^  ^ f^ ^ 
^RTWwft 3#f^ t f^  M^^T# ^ ^ ^ F t c l t t l 
W l^fqijirH^ f ^ C^^s^fml^ ftRT, W^ ftWT, ^ ^ 
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ftp^):^ro|tH^=(d#^^Ft^t3^37^JH^l^'^fsf^ ^ ^nf^  f t t f^ ^ W^ RhnPihl^ ll' ^  fFWT 1.5 
FFT^TTTTfr^Ftcfttl ^ ?Tf^ (stingray) ^ ^. ?. I^TI 'i}h-\%^\ -^W^-^WYm3-9% r^ H5*lirdd, 
^ ^ ^ (serrated), ^ l ^ afTT 3lf^M f^t? FtrTT I" •g^urr m^ afiT 135^ ^fer ^ c ^ % ^^^ 'cf f^ T^ trr 
WM Ft^ TK f^ ^ ^g^ Fkr H,f^ =bd 11 ftmiM ^RTPH WJTC: ( e i ^ , #Fr, ^rn?^ f^^ r^w), T^OPR 
^ H r^d-iil ^ ^ ^ H ^ Fl^ t f^R^ <^ <^ +K1 ^ f5H,^TFTtt^^f^TRtTJT/TRW^;^t^TPe,^7te^ 
fq^ sf^ H^ ^ ^ sfk Tif^T^ 5^3^ FtcTT I Tn5# ^ T q ^ f^ mr ^ (ferfiR - tr ^ ^ ) , ^^ ^^ left^  
^ M ^ ^ l l "g^, '^<l^^l, "qqr, ^Rtf^  %?T, TT)^  # T FT?lt^51^),3Tl#FFHW(fcRTTTW),ftR^,^Rs5c^ 
affr fsrn: ft^r "# ^ ? ^ rnH^+l' ^ sm:^^ ^ ^ ^IT?I, ^V^l^fen •^^^^ (^RI?^ aqf^/^qifFr ^ ) , 
^ ^^ oRR 11 fq^ cblc^ ^H, r^ fucid (fermented)/FT#rn^ f^ 
»jir Tfii T f ^ ;3cqK 3Trf^  iqt W ^ % 3?i^ ^ ^^Pfcr 
t l ^^#rrft?FTK%31^m^5mT^%^gM^tl 
^^^^wrJOO^fjM^M^^^jf^fsTk ^^'^^ 
fmwj ^ f^ w^ wm t sftT ^^ ^nfh m>fmf w^ Hifrw*! 0>?I'IK, ^IHT t^ ^ Mlfe* ^ ^ sfk 
^ M6<^f 1 ^^ 2iH I # ^ anfen^ sfiT ^ ^ ^ ^ J ^ ^Ti^tiGDPTn%^?T^^'q^3cqi^TfTnf^pi^ 
^ c ^ K H ^ ^ ^ ^ ^ i l ^ a T F t t l rnm^W^ ^ % ^ ^ ^ 1980-81 TT 1.9% ^(7>. 8.06 rslPd-^ H) 
m^^W^3M^w4 1950 J^0.6tz. m^^ ^ ^ 1993-94 Tf 3.9% (^. 67.5 M^iR) ^ 
1997-^2.71 -^.z. mr^wn^3^twf^^^ 'm[\Ti^-Rifm^m^'^85%mfmm3wjfw 
6.4% sffi ^fwTfw^^m^^^f(#^4% f7^ wmf ^ f^ wmt^ ^ wiwr8000 wRk 
^wm^^J{^^^m\w^f\^^^SO%•^•^(^wf^^ ^^^wmfmr^^im^frfrti^mr^w I5%w 
h-ih^\, ddH^l ^ sftT Tn^/^R^ ^qrR: ¥gs ^ 3^7fcT ? ^ t f^m^ FM^mf^ 5000 ^ ^ ^ w 
^Rl#r^ «lt I 3ft?#T^ t^Tlf^ Jf^  Tf cTrTqTT 47,000 W FTT*?"f3?7"#I 4>1dlHlH, ^ M z , - g ^ , F^TST, ft^ 
55tt <q^ l<^ c1 ^5FT3ltTl80^Tft?T^fT^ f^ :^ ^ rTgi T^TTM ^ J^T^^  fq^ #^Wff ^ 3TfW^ 
60% sftT 8 1 % ^ l^xfcr T^rPH a l^chPdd f ^ T^FT P=RrtcT f ^ ^^ M t l of^  1995-96 3 ^ % 
^J^\ sn I ii:<l=h<U| 3#!; ftzficT f^ RTJR ^ 3#I^ KrT ^ # 0 ^ ^ "^^ T^ !^  ^fM S^ (feT T^ T^S ^ 4%) 
7T^ Hl[oW+1 ^ aH^HIch^ui ^ rc<^Kui)i| ^^^^ T i i 5 ^ ^ ^ f t ^ f e ^ T p : i T 3 # ^ 3 7 2 ^ ^ ^ ^ q T i ^ 
^ f^FTT I all^lPl* ^ ^ (ii:ll<^d) 1.9 ^. Z^ H^RH^I W ^ ^ W<T f37TI S^MCT T T ^ I ^ % ^ ift^F^ % fkC[ 
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^ ^H'T s^ft IR TTH^ STRT fl^ ^ ^^ t^ Tct ^  fWFft/ 
^ ^ w^ ^ TFSH wf^ mr'R^ smmr 
3qtf#ff3R, •cft^ t^ , -R^^ m^^ TT 3Tlf^ ) ad^KH 3 ^ ^ ^ 
(PFZ) ^ ?ftcW ^JlKcn %M^ ^ ^WF f^ 
^ ^ ^ ci'lldK ^(^KH ^f^ IFF ^ ^ ^ ^ R / M ^ 
rRfer d=hHl<=bV3Tl1^ ^ ^ 3Tc% ^ ^ ^ 3ffT 
r*i^ ll^ l' ^ Ml-^fd* «TOcI#^ WTO ^SIc^^Trg? 
mlW&SBi§^M. 
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